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Description
BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The present invention relates to a structure of a tyre for a motorcycle.
Description of the Related Art

[0002] In a motorcycle, a body is greatly inclined during cornering. A tyre for the motorcycle requires a cornering
stability in addition to a straight running stability. Conventionally, the tyre for the motorcycle has been variously improved
in order to meet these requirements. In order to enhance the straight running stability and cornering stability of the tyre
for the motorcycle, a structure of a carcass constituting the framework of the tyre and a structure of a belt reinforcing
the carcass particularly play an important part.

[0003] In general, a carcass ply of the tyre for a motorcycle has a (2 - 0) structure, a (1 + 1 - 0) structureora (1 -1 -
0) structure. The carcass ply is reinforced by a belt ply. A typical belt ply has a belt cord wound upon an outside of the
carcass ply (an outside in a radial direction of the tyre) in a circumferential direction of the tyre. In the belt ply, a band-
shaped sheet including the belt cord is wound spirally upon the outside of the carcass ply (see Japanese Laid-Open
Patent Publication No. 5-246210).

[0004] In US-A-5647 929, Fig. 3 discloses a pneumatic motorcycle tire according to the preamble of claim 1. In US-
A-4 573 511, a pneumatic tire has two belt-reinforcing layers crossing each other.

[0005] Inthe belt ply having such a structure, a force for constrainting the carcass ply is great. Therefore, the amount
of deformation of the tyre for the motorcycle is small during high speed straight running. As a result, the straight running
stability of the tyre for the motorcycle is increased. In addition, the band-shaped sheet constituting the belt ply is wound
at approximately 0 degree with respect to the circumferential direction of the tyre, and the belt cord is arranged in almost
the circumferential direction of the tyre. Accordingly, the tyre has a high shock absorption during straight running and a
ride comfort can also be enhanced.

[0006] On the other hand, the belt cord is arranged at approximately O degree (which is equal to or smaller than 5
degrees) with respect to the circumferential direction of the tyre. Therefore, the tyre for the motorcycle has a small side
force which is generated during cornering. For this reason, a high speed cornering performance tends to be deteriorated.
In order to solve this problem, a cut ply is provided on the inside or outside of the belt ply in some cases. Consequently,
a side stiffness of the tyre can be enhanced and the high speed cornering performance of the tyre can be improved.
[0007] In the case in which the cut ply is provided on the inside or outside of the belt ply, however, the stiffness of a
tread portion of the tyre is greatly increased. For this reason, there is a problem in that the ride comfort is deteriorated
and a weight of the tyre is increased.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in such a background. It is an object of the present invention to provide
a tyre for a motorcycle in which an increase in a weight of the tyre can be suppressed and a straight running stability
and a cornering stability can be enhanced.

[0009] The tyre for the motorcycle according to the present invention has the following structure.

(1) A tyre for a motorcycle comprises a first ply wound around a bead core from an inside toward an outside in an
axial direction of the tyre, thereby forming a pair of overlapping portions, a pair of second plies provided in an insertion
state in the overlapping portions and extended along the first ply by a predetermined length, and a belt ply having
a belt cord wound in a circumferential direction of the tyre at an outside in a radial direction of the tyre of the first
ply and the second ply.

(2) The first ply includes a first ply cord, and the first ply cord is provided at an angle of 65 to 88 degrees with respect
to a tyre equator plane.

(3) A height h1 of the overlapping portion is set to be 50% or more of a height H of the first ply.

(4) The second ply includes a second ply cord, and the second ply cord is provided at an angle of -45 to -88 degrees
with respect to the tyre equator plane.

(5) A minimum height h2 of the second ply is set to be 8% or more of the height H of the first ply.

(6) A width J of the belt ply is set to be 80% or more of a width W of the tyre.

(7) The two ends of the first ply provide an overlap with the belt ply at each shoulder
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[0010] According to this structure, the first ply is wound upon the bead core and is folded back from an inside toward
an outside in the axial direction of the tyre. Consequently, a pair of overlapping portions is formed. A pair of second plies
is provided. Each of the second plies is inserted in each of the overlapping portions and is provided along the first ply.
These second plies are extended along the first ply by the predetermined length. Therefore, second plies are provided
symmetrically with respect to the tyre equator plane in order to cover only the predetermined portion of the first ply. The
belt ply is provided to cover the first ply and the second ply.

[0011] The structure of the carcass corresponds the (1 + 1 - 0) structure in which only the central part of a second ply
is lost. In the tyre, the stiffness of the tread portion can be prevented from being excessively increased. Consequently,
the stiffness of only a sidewall portion and a shoulder portion can be enhanced. Moreover, an increase in the weight of
the tyre can be suppressed. In addition, since the first ply cord of the first ply is provided at an angle of 65 to 88 degrees
with respect to the tyre equator plane and the second ply cord of the second ply is provided at an angle of -45 to -88
degrees with respect to the tyre equator plane, both of them cross each other. Furthermore, the height hl of the overlapping
portion is set to be 50% or more of the height H of the first ply and the minimum height h2 of the second ply is set to be
8% or more of the height H of the first ply, and the width J of the belt ply is set to be 80% or more of the width W of the
tyre. Therefore, only the stiffness of the sidewall portion and the shoulder portion can be enhanced effectively.

[0012] As described above, in the present invention, the stiffness of the tread portion can be prevented from being
excessively increased. Consequently, a disturbance absorption during straight running can be increased and a ride
comfort can also be enhanced in addition to a straight running stability. In addition, the second ply is provided in a proper
region. Consequently, the stiffness of the sidewall portion and the shoulder portion can be enhanced. As a result, an
increase in the weight of the tyre for a motorcycle can be suppressed, and furthermore, a high speed cornering perform-
ance can be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1is a sectional view showing the main part of the structure of a tyre for a motorcycle according to an embodiment
of the present invention,

Fig. 2 is a plan view of the main part of the tyre shown in the Fig. 1, and

Fig. 3 is an enlarged perspective view showing the main part of a band-shaped sheet to be employed in the tyre
shown in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] The present invention will be described below in detail based on a preferred embodiment with reference to the
drawings.

[0015] Fig. 1 shows the structure of a tyre 10 for a motorcycle according to an embodiment of the present invention.
Fig. 1 illustrates a section taken along a plane which passes through the center of the tyre 10 and is orthogonal to an
equator plane E of the tyre 10. In Fig. 1, a vertical direction indicates a radial direction of the tyre 10 and a transverse
direction indicates an axial direction of the tyre 10.

[0016] The tyre 10 takes an almost symmetrical shape around the equator plane E excluding a tread pattern. The tyre
10 comprises a tread 11, a pair of shoulders 16 linked continuously to both sides of the tread 11 (both sides in the axial
direction of the tyre 10), a pair of sidewalls 12 and a pair of beads 13 which are linked continuously thereto, a carcass
14, and a belt 15.

[0017] The dimension of each portion for the tyre 10 is measured in such a state that the tyre 10 is incorporated into
a normal rim and is filled with air to have a normal internal pressure. In this specification, the normal rim indicates a rim
provided by a standard system including standards on the tyre 10. A "standard rim" in JATMA standards, a "Design Rim"
in TRA standards and a "Measuring Rim" in ETRTO standards are included in the normal rim. In this specification, a
normal internal pressure implies an internal pressure provided by a standard system including standards on the tyre 1.
A "maximum air pressure" in the JATMA standards, a "maximum value" described in "TIRE LOAD LIMITS AT VARIOUS
PRESSURE" in the TRA standards, and "INFLATION PRESSURE" in the ETRTO standards are included in the normal
internal pressure.

[0018] Thetread 11 is formed of a cross-linked rubber, and a tread surface 21 is formed like an arch to be an outward
convex portion in a radial direction. When the motorcycle is to be turned, generally, a driver inclines the motorcycle
inward in a turning direction. At this time, the tyre comes in contact with a road surface at a camber angle. A camber
thrustis generated on the contact surface of the tyre against a centrifugal force generated during the turn of the motorcycle,
and the motorcycle carries out a stable turn by this force. In order to generate a stable camber thrust, the tread surface
21 is formed to draw an arch as shown in Fig. 1. The tread surface 21 comes in contact with the road surface. A tread
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pattern (not shown) having a groove portion and a land portion is formed on the tread surface 21.

[0019] The sidewall 12 is continuously linked to the tread 11 and is extended inward in a radial direction from both
ends of the tread 11. In other words, the sidewall 12 is bent inward in the radial direction from the tread 11 and the
shoulder 16 is constituted by a portion in which both are provided continuously. The sidewall 12 and the shoulder 16
are also formed of a cross-linked rubber. The sidewall 12 absorbs a shock from the road surface by a flexure. The
sidewall 12 prevents the carcass 14 from being externally damaged. Furthermore, the shoulder 16 can enhance the
stiffness (particularly, the side stiffness) of the tyre 10.

[0020] The bead 13 is continuously formed with the sidewall 12. The bead 13 includes a bead core 22 and a bead
apex 23 extended outward in a radial direction from the bead core 22. The bead core 22 is formed annularly and is
formed by a plurality of non-extensible wires (typically, wires formed of steel). The bead apex 23 is formed like a taper
which is tapered outward in the radial direction, and is formed of a cross-linked rubber.

[0021] The carcass 14 includes the first ply 17 and the second plies 18 and 19. As shown in Fig. 1, the first ply 17 is
formed along the tread 11, the sidewall 12 and the bead 13. Both ends 30 of the first ply 17 are wound from an inside
of the bead core 22 toward an outside thereof, and furthermore, are extended along the sidewall 12 by a predetermined
length. In other words, the first ply 17 is wound around the bead core 22 and is thereby folded back in the position of
the bead core 22, and the end 30 of the first ply 17 is provided along the first ply 17. Accordingly, a folded portion 24
(an overlapping portion) has a structure in which the first ply 17 overlaps.

[0022] A height hl of the folded portion 24 (hereinafter referred to as the "overlapping portion 24") is set to be 52%
of a height H of the first ply 17 in the present embodiment. Indeed, it is sufficient that the dimension h1 has a relationship
of h1 = 0.5H. The dimension hl is preferably 52% to 68% of the dimension H and more preferably 56% to 65% of the
dimension H. The height h1 of the overlapping portion 24 implies a winding height in a radial direction of the first ply 17
based on a bead base line L. The height H of the first ply 17 implies a maximum height in the radial direction of the first
ply 17 based on the bead base line L.

[0023] Asshown in Fig. 1, the second ply 18 is provided along the first ply 17 from the inside of the overlapping portion
24. More specifically, the second ply 18 is provided in an insertion state in the overlapping portion 24. The second ply
18 is extended along the first ply 17 by a predetermined length and is formed in a region from the sidewall 12 to the
shoulder 16. A height h2 of the second ply 18 is set to be 30% of the height H of the first ply 17 in the present embodiment.
Indeed, it is sufficient that the dimension h2 has a relationship of h2 = 0.08H. The dimension h2 is preferably 12% to
35% of the dimension H and more preferably 20% to 35% of the dimension H.

[0024] The second ply 19 has the same structure as that of the second ply 18 and is provided symmetrically with the
second ply 18 to the equator plane E. The minimum height h2 of the second plies 18 and 19 implies a height of the lower
ends of the second plies 18 and 19 based on the bead base line L. In other words, the minimum height h2 of the second
plies 18 and 19 implies a minimum height in the radial direction of the second plies 18 and 19 based on the bead base line L.
[0025] The second plies 18 and 19 are extended along the tread 11 as shown in Fig. 1, respectively. In the present
embodiment, the positions of upper ends 18a and 19a of the second plies 18 and 19 are set in such a manner that a
dimension therebetween is 52 mm. The dimension between the upper ends 18a and 19a is set to be 40 mm or more
and 80% or less of a tyre width W.

[0026] The belt 15 is provided along the tread 11 outward in the radial direction of the carcass 14. The belt 15 serves
to tighten and reinforce the first ply 17 and the second plies 18 and 19 in the radial direction. A width J of the belt 15 is
set to be 85% of the width W in the present embodiment. Indeed, it is sufficient that the dimension J has a relationship
of J = 0.8W. The dimension J is preferably 82% to 90% of the dimension W and more preferably 84% to 88% of the
dimension W. The width W is a maximum dimension in the axial direction of the tyre 10 and the width J is a maximum
dimension in the axial direction of the belt 15.

[0027] Fig. 2 shows the section of the tyre 10 which is obtained by cutting through a phantom plane along the tread
11. As shown in Fig. 2, the second plies 18 and 19 are caused to overlap with both sides of the first ply. Moreover, the
belt 15 is provided to cover them.

[0028] The first ply 17 includes a plurality of first ply cords 31. The first ply cord 31 is previously covered with a rubber
sheet 32 and is thus aligned. When the tyre 10 is to be formed, the rubber sheet 32 is united with other portions. The
first ply cord 31 is provided to cross the equator plane E (in the circumferential direction of the tyre 10) at an angle 61.
In the present embodiment, 81 = 75 degrees is set. Indeed, 6 1 is properly set within a range of 65 to 88 degrees and
can be preferably set within a range of 65 to 75 degrees.

[0029] The second plies 18 and 19 include a plurality of second ply cords 33, respectively. The second ply cord 33 is
previously covered with a rubber sheet 34 and is thus aligned. When the tyre 10 is to be formed, the rubber sheet 34 is
united with other portions. The second ply cord 33 is provided to cross the equator plane E (in the circumferential direction
of the tyre 10) at an angle 62. In the present embodiment, 6 2 = -40 degrees is set. Indeed, 6 2 is properly set within a
range of -40 to -88 degrees and can be preferably set properly within a range of - 40 to -75 degrees. Accordingly, the
direction of the first ply cord 31 of the first ply 17 is set to be such a direction as to cross the second ply cords 33 of the
second plies 18 and 19.
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[0030] The belt 15 has a belt cord 35. The belt cord 35 is a single long member and is wound in a circumferential
direction. In other words, the belt cord 35 is wound so that the first ply 17 and the second plies 18 and 19 are tightened
and reinforced.

[0031] The belt 15 is constituted by a long and narrow band-shaped sheet. As shown in Fig. 3, a band-shaped sheet
36 is constituted by covering two belt cords 35 with a rubber sheet 37. The band-shaped sheet 36 is wound upon the
first ply 17 and the second plies 18 and 19 in a circumferential direction. The band-shaped sheet 36 is wound spirally
at an angle of 5 degrees or less (preferably approximately O degree) in the circumferential direction. When the tyre 10
is to be formed, the rubber sheet 37 is united with other portions.

[0032] Thetyre 10 has a (1 + 1 - 0) structure and only the central part of the second ply of the (1 + 1 - 0) structure is
lost. Accordingly, the stiffness of the tread 11 can be prevented from being excessively increased. Consequently, the
stiffness of only the sidewall 12 and the shoulder 16 can be enhanced. As a result, a disturbance absorption during
straight running can be increased and a ride comfort can also be enhanced in addition to a straight running stability. In
addition, the second plies 18 and 19 are provided in the proper regions so that the stiffness of the sidewall 12 and the
shoulder 16 can be enhanced. Consequently, an increase of the weight of the tyre 10 can be suppressed, and furthermore,
a high speed cornering performance can be enhanced.

[0033] The first ply cord 31 crosses the second ply cords 33. Furthermore, the first ply 17, the second plies 18 and
19 and the belt 15 are set to have the dimensions described above. Therefore, only the stiffness of the sidewall 12 and
the shoulder 16 can be enhanced effectively. As a result, the cornering performance of the tyre 10 during high speed
straight running can be enhanced still more.

[0034] In addition, in the present embodiment, the width J of the belt 15 is set to be J = 0.8W with respect to the tyre
width W. Consequently, the first ply 17 and the second plies 18 and 19 are reliably reinforced by the belt 15 over almost
the whole tread 11 and a change in the dimension of the tread 11 can be suppressed during the running of the motorcycle.
In other words, it is possible to obtain an advantage that the deformation of the tread surface 21 can be suppressed
during the running of the motorcycle and a uniform curved shape can be maintained.

EXAMPLES

[0035] The effects of the present invention will be apparent below from examples and the present invention should
not be construed to be restricted based on the description of the examples.

[0036] Table 1 shows a performance evaluation of a tyre according to examples 1 to 10 of the present invention. The
performance is shown as a result of a comparative test with a conventional example (a comparative example).

[0037] A motorcycle which is adapted for on-road is used in the test. A displacement of the motorcycle is 1000 cc.
The size of the tyre according to each of the examples and the comparative examples is 120/70ZR17 on a front side
and 190/50ZR17 on arear side. The tyre according to each of the examples and the comparative examples is attached
to a normal rim at a normal internal pressure. In each of the examples and the comparative examples, the tyre on the
front side has an internal pressure of 250 kPa and the tyre on the rear side has an internal pressure of 290 kPa. The
comparative test was carried out based on the subjective evaluation of a test rider for the handling stability, the cornering
stability and the handling smoothness. The subjective evaluation is expressed in an index.

[0038] The details of a tyre according to each of the examples and the comparative examples are as follows.

[Example 1]

[0039] Atyre hasa (1 + 1-0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are coveredwith a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. "50e" implies that 50 cords per unit length (5 cm) are
included in a section which is orthogonal to the cord. An angle 8 1 formed by the first ply cord in the circumferential
direction of the tyre is 65 degrees. An angle 8 2 formed by the second ply cord in the circumferential direction of the tyre
is -65 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first ply has a winding
position (a value of h1/H x 100) of 50%.

[Example 2]

[0040] Atyrehasa (1+ 1-0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -75 degrees. The second ply has a lower end position (a value of h2/H x 100) of 8% and the first
ply has a winding position (a value of h1/H x 100) of 50%.
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[Example 3]

[0041] Atyre hasa (1 + 1 -0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and a recovered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 8 2 formed by the second ply cord in the circumferential
direction of the tyre is -75 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 50%.

[Example 4]

[0042] Atyrehasa (1+ 1 -0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are coveredwith a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 8 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -75 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 65%.

[Example 5]

[0043] Atyre hasa (1+1-0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -45 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 50%.

[Example 6]

[0044] Atyre hasa (1+ 1 -0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -88 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 50%.

[Example 7]

[0045] Atyre hasa (1 + 1 -0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 88 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -88 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 50%.

[Comparative Example 1]

[0046] Atyre hasa (1+ 1 -0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 6 2 formed by the second ply cord in the circumferential
direction of the tyre is -75 degrees. The second ply has a lower end position (a value of h2/H x 100) of 2% and the first
ply has a winding position (a value of h1/H x 100) of 50%.

[Comparative Example 2]

[0047] Atyre hasa (1 + 1-0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are coveredwith a cross-linked rubber. The cord of the first ply (1P) and that of
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the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -75 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 35%.

[Comparative Example 3]

[0048] Atyre hasa (1 + 1 -0)structure and a second ply is divided. The cord of a first ply (1P) and that of a second
ply (2P) are formed of a nylon fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of
the second ply (2P) have a size of 1400 dtex and a density of 50e. An angle 6 1 formed by the first ply cord in the
circumferential direction of the tyre is 75 degrees. An angle 62 formed by the second ply cord in the circumferential
direction of the tyre is -40 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first
ply has a winding position (a value of h1/H x 100) of 50%.

[Comparative Example 4]

[0049] Atyrehasa(1+1-0)structure. The cord of a first ply (1P) and that of a second ply (2P) are formed of a nylon
fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of the second ply (2P) have a
size of 1400 dtex and a density of 50e. In the present comparative example, the second ply is integrated and is provided
in a whole region of a tread portion and a shoulder portion. An angle 6 1 formed by the first ply cord in the circumferential
direction of the tyre is 65 degrees. An angle 62 formed by the second ply cord in the circumferential direction of the tyre
is -65 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first ply has a winding
position (a value of h1/H x 100) of 50%.

[Comparative Example 5]

[0050] Atyrehasa(1+1-0)structure. The cord of a first ply (1P) and that of a second ply (2P) are formed of a nylon
fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of the second ply (2P) have a
size of 1400 dtex and a density of 50e. In the present comparative example, the second ply is integrated and is provided
in a whole region of a tread portion and a shoulder portion. An angle 1 formed by the first ply cord in the circumferential
direction of the tyre is 88 degrees. An angle 62 formed by the second ply cord in the circumferential direction of the tyre
is -88 degrees. The second ply has a lower end position (a value of h2/H x 100) of 30% and the first ply has a winding
position (a value of h1/H x 100) of 50%.

[Comparative Example 6]

[0051] A tyre has a (2 - 0) structure. The cord of a first ply (1P) and that of a second ply (2P) are formed of a nylon
fiber and are covered with a cross-linked rubber. The cord of the first ply (1P) and that of the second ply (2P) have a
size of 1400 dtex and a density of 50e. In the present comparative example, the second ply is integrated and is provided
in a whole region of a tread and a shoulder. An angle 81 formed by the first ply cord in the circumferential direction of
the tyre is 65 degrees. An angle 8 2 formed by the second ply cord in the circumferential direction of the tyre is -65
degrees. The second ply has an end position of 20 mm and the first ply has a winding position (a value of h1/H x 100) of 50%.



& g & 8 & 8 & 8 & 3 o
Table 1
Tyre structure | 1Pcordangle 2P 2Pcordangle | 2Plowerend | 1P windingh Result of evaluation
e - 0
1400dtx/50e 0 1 degree specification 0 2 degree pos::o;h 2/ 1/H (%) General General General
(%) handling concerning cutting
stability stability smoothness

Example 1 1+1-0 65 Divided - 65 30 50 3.1 3.3 3.1
Example 2 1+1-0 75 Divided -75 8 50 3.2 3.3 3.4
Example 3 1+1-0 75 Divided -75 30 50 3.2 3.4 3.4
Example 4 1+1-0 75 Divided -75 30 65 34 3.5 3.3
Example 5 1+1-0 75 Divided -45 30 50 3.1 3.0 3.0
Example 6 1+1-0 75 Divided -88 30 50 3.2 3.0 3.1
Example 7 1+1-0 88 Divided - 88 30 50 3.1 2.9 3.1

Comparative 1+1-0 75 Divided -75 2 50 2.8 3.3 2.6
Example 1

Comparative 1+1-0 75 Divided -75 30 35 2.8 3.0 2.7
Example 2

Comparative 1+1-0 75 Divided -40 30 50 2.7 3.0 2.8
Example 3

Comparative 1+1-0 65 Integrated - 65 30 50 2.7 3.3 29
Example 4

Comparative 1+1-0 88 Integrated - 88 30 50 2.7 3.1 2.7
Example 5

Comparative 2-0 65 integrated - 65 20mm 50 25 2.9 2.6
Example 6

Td 6¥CS.V T d3
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[0052] As shown inthe Table 1, referring to the result of evaluation, each of the examples has more advantages than
each of the comparative examples. More specifically, in the case in which there are conditions that the angle 61 formed
by the first ply cord in the circumferential direction of the tyre is 65 to 88 degrees and the angle 6 2 formed by the second
ply cord in the circumferential direction of the tyre is -45 to -88 degrees, and furthermore, the second ply has the lower
end position (the value of h2/H x 100) of 8% or more and the first ply has the winding position (the value of h1/H x 100)
of 50% or more, a performance such as the cornering stability is more excellent than that in each of the comparative
examples.

Claims

1.

A tyre for a motorcycle comprising:

a first ply (17) wound around a bead core (22) from an inside toward an outside in an axial direction of the tyre,
thereby forming a pair of overlapping portions (24);

a pair of second plies (18) extended along the first ply by a predetermined length; and

a belt ply (15) having a belt cord (35) wound in a circumferential direction of the tyre at an outside in a radial
direction of the tyre of the first ply (17) and the second ply (18),

wherein the first ply (17) includes a first ply cord (31), and the first ply cord (31) is provided at an angle of 65 to 88
degrees with respect to a tyre equator plane (E) and a height h1 of the overlapping portion (24) is set to be 50% or
more of a height H of the first ply (17),

the second ply (18) includes a second ply cord (33), and the second ply cord (33) is provided at an angle of -45 to
-88 degrees with respect to the tyre equator plane (E), and

a width J of the belt ply (15) is set to be 80% or more of a width W of the tyre,

characterized in that

the pair of second plies (18) is provided in an insertion state in the overlapping portions (24),

a minimum height h2 of the second ply (18) is set to be 8% or more of the height H of the first ply (17), and

the two ends (30) of the first ply (17) provide an overlap with the belt ply (15) at each shoulder (16).

Patentanspriiche

1.

Reifen fir ein Motorrad, der umfasst:

eine erste Lage (17), die um einen Wulstkern (22) von einer Innenseite zu einer Aul3enseite in einer axialen
Richtung des Reifens gewickelt ist, wodurch ein Paar tberlappender Abschnitte (24) gebildet ist;

ein Paar zweiter Lagen (18), das sich Uber eine vorbestimmte Lénge entlang der ersten Lage erstreckt; und
eine Gurtellage (15) mit einem Gurtelkord (35), der in einer Umfangsrichtung des Reifens an einer Auf3enseite
in einer radialen Richtung des Reifens der ersten Lage (17) und der zweiten Lage (18) gewickelt ist,

wobei die erste Lage (17) einen ersten Lagenkord (31) umfasst und der erste Lagenkord (31) unter einem Winkel
von 65 bis 88 Grad bezliglich einer Reifenaquatorebene (E) vorgesehen ist und eine Hohe hl des tUberlappenden
Abschnittes (24) derart festgelegt ist, dass sie 50 % oder mehr einer H6he H der ersten Lage (17) betragt,

die zweite Lage (18) einen zweiten Lagenkord (33) umfasst und der zweite Lagenkord (33) unter einem Winkel von
-45 bis -88 Grad beztiglich der Reifendquatorebene (E) vorgesehen ist, und

eine Breite J der Gurtellage (15) derart festgelegt ist, dass sie 80% oder mehr einer Breite W des Reifens betragt,
dadurch gekennzeichnet, dass

das Paar zweiter Lagen (18) in einem Einlegezustand in den Uberlappenden Abschnitten (24) vorgesehen ist,
eine minimale Héhe h2 der zweiten Lage (18) derart festgelegt ist, dass sie 8% oder mehr der Héhe der ersten
Lage (17) betragt, und die beiden Enden (30) der ersten Lage (17) eine Uberlappung mit der Gurtellage (15) an
jeder Schulter (16) vorsehen.

Revendications

1.

Bandage pneumatique pour moto, comprenant :
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un premier pli (17) enroulé autour d’une tringle (22) de I'intérieur vers I'extérieur, dans une direction axiale du
bandage, formant ainsi une paire de parties de chevauchement (24) ;

une paire de seconds plis (18) étendue le long du premier pli sur une longueur prédéterminée ; et

un plide ceinture (15) ayant une corde de ceinture (35) enroulée dans une direction circonférentielle du bandage,
a I'extérieur dans une direction radiale du bandage du premier pli (17) et du second pli (18),

dans lequel le premier pli (17) comprend un premier pli de corde (31), et le premier pli de corde (31) est prévu selon
un angle de 65 a 88 degrés par rapport a un plan d'équateur (E) de bandage et une hauteur hl de la partie de
chevauchement (24) représente 50 % ou plus d’'une hauteur H du premier pli (17),

le second pli (18) comprend une seconde corde de pli (33) et la seconde corde de pli (33) est prévue selon un angle
de 45 a 88 degrés par rapport au plan d’équateur (E) du bandage, et

une largeur J du pli de ceinture (15) représente 80 % ou plus d'une largeur W du bandage,

caractérisé en ce que

la paire de seconds plis (18) est prévue dans état d’insertion dans les parties de chevauchement (24),

une hauteur minimum h2 du second pli (18) représente 8 % ou plus de la hauteur H du premier pli (17), et
les deux extrémités (30) du premier pli (17) proposent un chevauchement avec le pli de ceinture (15) au niveau
de chaque épaulement (16).

10
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Fig.2
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Fig. 3
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